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Author Questionnaire 
1. We have marked your project as author-provided footage, meaning you film the video yourself and provide JoVE with the footage to edit. JoVE will not send the videographer. Please confirm that this is correct. 
☐ Correct 
☐ Incorrect 

2. Interview statements: Which interview statement filming option is the most appropriate for your group? Please select one.

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

To capture SCREEN shots that include step-by-step descriptions of software usage, we recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
Authors: As these files are necessary for finalizing your script, please create screen capture videos for the shots labeled as SCREEN, create a screenshot summary, and upload all the files to your project page as soon as possible: https://review.jove.com/files_upload.php?src=22391013

[bookmark: Text5]3. Proposed interview filming date: Please indicate the proposed date that your group will self-film interviews: MM/DD/YYYY

DO NOT use this draft script for filming Interviews. Please wait until your script is finalized to begin the filming process. 

When you are ready to submit your video files, please contact our China Location Producer, Junling Cheng.

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)




Current Protocol Length

Number of Steps: 22 
Number of Shots: Total 43 (Screen – 19)    

Interviews 

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context.

INTRODUCTION:
REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Enter full author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Enter full author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
1.3. Enter full author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

CONCLUSION:
What does this protocol allow researchers to study or measure?
1. 
1.1. 
1.2. 
1.3. 
1.4. Enter full author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
1.5. Enter full author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
1.6. Enter full author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.7. Enter full author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.


Ethics Title Card
This protocol was reviewed and approved by the institutional Medical Ethics Committee and written informed consent was obtained from the patient for treatment, imaging, and publication of de-identified clinical data


Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that you/your videographer will capture. 

2. Data Acquisition and Virtual Surgical Planning
Demonstrator: Click here to enter name of demonstrator(s)

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. Begin by acquiring craniofacial CT (c-t) data at a 1.0-millimeter slice thickness and export the images in DICOM (die-com) format [1]. Scan both dental arches with an Aoralscan 3i (three i) intraoral scanner and export the surface model in STL (s-t-l) format [2]. Inspect both datasets for complete anatomical coverage and artifacts before processing [3].
2.1.1. SCREEN: Footage of craniofacial CT being acquired and data being exported. 
2.1.2. SCREEN: Both dental arches being intraorally scanned and surface model being exported. 
2.1.3. Talent at the computer reviewing the CT and intraoral scan datasets for completeness and artifacts.

2.2. In Mimics Research software, reconstruct the mandible, upper craniofacial skeleton, and inferior alveolar nerve canals as separate objects while inspecting the dentition and root relationships [1]. Clean the intraoral STL model, register it to the CT dentition [2], and create a composite skeletal-dental model [3].
2.2.1. SCREEN: Separately reconstructed mandible, upper craniofacial skeleton, and inferior alveolar nerve canals being displayed.
2.2.2. SCREEN: The intraoral STL model being cleaned and registered to the CT dentition
2.2.3. SCREEN: A composite skeletal-dental model being displayed.

2.3. Import the composite model into ProPlan CMF 3.0 [1].Identify the inferior alveolar nerve canals, mental foramina, and incisor roots [2].
2.3.1. SCREEN: The composite model being imported into ProPlan software.
2.3.2. SCREEN: The inferior alveolar nerve canals, mental foramina, and incisor roots being identified with a mouse pointer.

2.4. Maintain at least 5 millimeters of clearance between each planned osteotomy and these structures, confirming clearance in axial, coronal, sagittal, and three-dimensional views [1].
2.4.1. SCREEN: Each osteotomy being verified in multiplanar and three-dimensional views. 

2.5. Reposition the intermediate and distal segments according to the treatment plan while retaining the preoperative and planned models in the same coordinate system [1]. 
2.5.1. SCREEN: Intermediate and distal segments being repositioned while displaying the preoperative and planned models in a common coordinate system.

2.6. Export the preoperative mandible, dentition, and osteotomy planes for guide design [1], and the planned postoperative mandible for plate design [2].
2.6.1. SCREEN: The preoperative guide-design models being exported as STL files.
2.6.2. SCREEN: The planned postoperative plate-design model being exported as an STL file.


3. Osteotomy Guide and Patient-Specific Plate Design
Demonstrator: Click here to enter name of demonstrator(s)

3.1. Import the preoperative model, planned postoperative model, and osteotomy planes into 3-matic Research 13.0 without changing their coordinates [1]. Construct a hybrid guide with superior support engaging the anterior teeth and an inferior support adapted to the anterior mandibular cortex [2].
3.1.1. SCREEN: The models and osteotomy planes being imported into 3-matic Research 13.0 while preserving their coordinates.
3.1.2. SCREEN: The tooth-supported and bone-supported portions of the hybrid guide being constructed.

3.2. Transfer both osteotomy trajectories to the guide and create 3.5-millimeter cutting slots [1]. Add seven drill channels corresponding to the plate screw holes, with four channels also serving as temporary guide fixation [2]. Confirm guide seating and inspect every channel and osteotomy trajectory relative to the roots, mental foramina, and nerve canals [3].
3.2.1. SCREEN: Two 3.5 millimeter cutting slots being added to the guide. 
3.2.2. SCREEN: Seven shared drill channels being added and four temporary fixation channels being identified.
3.2.3. Talent at the computer screen inspecting the guide seating and the final drill-channel and osteotomy positions.
3.3. Design the patient-specific plate on the planned postoperative mandible, adapting it across the non-mobilized, intermediate, and distal segments [1]. Set the plate thickness to 0.8 millimeters, width to 3.0 millimeters, and incorporate seven screw holes [2]. 
3.3.1. SCREEN: The patient-specific plate being adapted to the planned postoperative mandible. 
3.3.2. SCREEN: The plate thickness and width being set to appropriate values and seven screw holes being incorporated.

3.4. Verify passive three-dimensional adaptation and confirm that the shared-hole arrangement permits progressive segment reduction without plate bending [1].
3.4.1. SCREEN: The plate being inspected for passive fit and correspondence between the shared guide and plate holes being demonstrated.


4. Additive Manufacturing and Ex Vivo Verification
Demonstrator: Click here to enter name of demonstrator(s)
4.1. Export the finalized guide and plate as STL files [1]. Print the guide in biocompatible surgical-guide resin and the verification model in model resin [2-TXT], then post-process the parts and sterilize the guide [3]. 
4.1.1. SCREEN: The finalized guide and plate being exported as STL files.
4.1.2. Talent at the 3D printer printing the guide and verification model. TXT – Guide: biocompatible surgical-guide resin; Model: SG V2 Model 1 Ivory resin
4.1.3. Talent sterilizing the processed guide parts.

4.2. Manufacture the plate from Ti-6Al-4V alloy by selective laser melting, followed by post-processing, cleaning, quality control, packaging, and sterilization [3].
4.2.1. Shot of the patient-specific metal plate being packaged and sterilized. 

4.3. Before surgery, complete a simulated procedure on the patient-specific verification model by seating the guide and confirming full dental and bone contact without rocking or gaps [1]. Transfer the drill holes and osteotomies, then mobilize the segments [2]. 
4.3.1. Talent seating the guide on the verification model to demonstrate stable dental and bone contact.
4.3.2. Talent transferring the drill holes and osteotomy lines on the model.

4.4. Place the plate on the simulated postoperative model and verify shared-hole correspondence, progressive screw-guided reduction, and passive plate adaptation [3].
4.4.1. Talent verifying plate-guided reduction and fit on the simulated postoperative model.

5. Surgical Execution
Demonstrator: Click here to enter name of demonstrator(s)

5.1. Under general anesthesia, make an intraoral vestibular incision from tooth 33 to tooth 43 [1]. Dissect the mucosa and mentalis muscle and expose the anterior mandible subperiosteally [2]. Identify and protect both mental nerves while extending the exposure only as needed for guide placement [3].
5.1.1. Talent making an incision from tooth 33 to tooth 43.
5.1.2. Talent performing mentalis dissection to expose the anterior mandible subperiosteally. 
5.1.3. Talent carefully extending the exposure while protecting both mental nerves.

5.2. Seat the hybrid guide so that it engages the anterior teeth and anterior mandibular cortex, and confirm that it does not rock or gap [1]. Drill all seven channels with a 1.5-millimeter drill to a depth of 8.0 millimeters [2]. Temporarily stabilize the guide through four shared holes using 2.0-by-6-millimeter screws [3].
5.2.1. Talent seating the hybrid guide making sure there is a complete dental and bone contact.
5.2.2. Talent drilling the seven channels through the guide. 
5.2.3. Talent inserting screws to temporarily stabilize the guide through four shared holes. 

5.3. Using a reciprocating saw under continuous irrigation, score the cortex through both 3.5-millimeter guide slots while protecting the dental roots, mental foramina, and inferior alveolar nerve canals [1].
5.3.1. Talent scoring both osteotomy trajectories through the guide slots using a reciprocating saw under irrigation.

5.4. Remove the fixation screws and guide [1]. Complete the osteotomies along the cortical markings, releasing the distal segment first and the intermediate segment second [2]. Irrigate the field, remove debris, obtain hemostasis, and confirm that both segments are fully mobile [3].
5.4.1. Talent removing the temporary fixation screws and the hybrid guide.
5.4.2. Talent completing the marked osteotomies and releasing the distal segment before the intermediate segment.
5.4.3. Talent demonstrating free segment mobility after irrigating the field, achieving hemostasis and removing debris.
5.5. Position the titanium plate on the non-mobilized mandible, align the predrilled holes, and stabilize it with three 2.0-by-8-millimeter screws [1]. Bring the intermediate segment to the plate, partially insert two screws, and advance them alternately [2]. Reposition the distal segment using the same sequential method, alternating between tightening two screws until it is seated [3].
5.5.1. Talent aligning the plate on the non-mobilized mandible and stabilizing it with three screws.
5.5.2. Talent aligning the intermediate segment and alternately advancing two partially inserted screws.
5.5.3. Talent aligning the distal segment and alternately advancing two screws until the segment is seated.

5.6. Inspect the final contour, plate adaptation, segment stability, and facial symmetry, accepting the reduction only when the plate remains passive, and the segments do not displace [1]. Irrigate, obtain hemostasis, reapproximate the mentalis muscle, and place a drain if required [2]. Close the mentalis and mucosa with 3-0 sutures [3].
5.6.1. Talent inspecting the final mandibular contour, passive plate adaptation, segment stability, and symmetry.
5.6.2. Talent reapproximating the mentalis muscle after irrigating the field and achieving hemostasis.
5.6.3. Talent closing the mentalis and oral mucosa with 3-0 sutures.











Results
Please review this section to make sure that it accurately reflects your findings.
· You/Your videographer does not have to record this section. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 70.
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 

6.1. Ex vivo simulation showed that the osteotomy guide seated accurately on the pre-osteotomy mandibular model [1]. Following the double-step osteotomy and reduction, the patient-specific titanium plate was aligned with the planned fixation sites and passively adapted to the postoperative model [2]. 
6.1.1. LAB MEDIA: Figure 2A. Video Editor: In Panel A on the left, please highlight the osteotomy guide seated on the pre-osteotomy mandibular model, focusing on its close contact with the bone surface.
6.1.2. LAB MEDIA: Figure 2B. Video Editor: In Panel B on the right, please highlight the patient-specific titanium plate and use arrows to indicate its alignment with the fixation sites.

6.2. At 1 month postoperatively, the soft tissue pogonion, menton, and gnathion showed forward advancement [1]. The labio-mental fold became deeper, and the labio-mental angle decreased, indicating improvement in the lower facial profile contour [2].
6.2.1. LAB MEDIA: Figure 5. Video Editor: Compare the preoperative profile in Panel A with the postoperative profile in Panel B, and use arrows to highlight the forward advancement of the chin in Panel B.
6.2.2. LAB MEDIA: Figure 5B. Video Editor: Highlight the deeper labio-mental fold and improved lower facial profile contour in Panel B.
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